Introduction
Adoption of infonnation technology to support clinical research has increased dramatically in the recent years. Despite increasing use of information technology, differences in terminology and workflow combined with low or inconsistent adoption of standards limit the extent to which patient cohorts can be automatically assembled across clinical sites. The typical case is that the database queries need to be adjusted and reconfigured in each clinical site to address local coding systems and working practices that are reflected in the clinical data repository.
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i2b2/SHRINE [2, 3] proposed an architecture and a query language to advance the notion of patient cohorts as first class objects that can be shared, aggregated, and recruited for research purposes across clinical sites. The i2b2 workbench uses hierarchies to graphically compose patient cohort queries that are broadcasted to participating clinical sites, to receive the number of qualifying subjects and associated aggregated data. In this way, the time to identify a sufficient number of patients to analyse even complex clinical questions is significantly reduced. i2b2 data marts or data cells [4] along with ontology cells [5] carry a powerful notion of patient cohorts that extends Figure 1) . This paper reports on initial efforts to assess the coverage of concurrent queries to MIMIC and eICU, two large-scale anonymized ICU databases using the i2b2 design principles and standard terminologies. 
Methods
The key issue shared with MIMIC-III and elCU is that they use alternative terms to describe the same concepts and moreover, the granularity or specificity of the terms is different. The i2b2 workbench uses hierarchies of coded concepts drawn from standard terminologies to compose patient cohorts using refined or general characteristics, and in this way, is able to address differences in the granularity of concepts used in specific clinical sites. Furthermore, i2b2 has developed transformation tools to benefit from the resources of the national center for biomedical ontology (http://www.bioontology.org) and has developed mapping tools to mitigate the co-existence of local and international coding and terminology standards in the participating sites.
The i2b2 ontology and mapping tools ensure consistency and verification of the terminologies used in specific data repositories assisting with the assignment, verification, integration, export and import of the necessary mappings.
To introduce MIMIC-III and elCU in an i2b2/SHRINE framework as presented in Figure 2 , suitable terminology services and adapters need to be developed. The coded values for the demographic traits gender, age, and ethnicity maintained in MIMIC and elCU differ.
The value sets for gender adopted by HL 7, LOINC, and SCT were the options considered with the objective to select a reference value set that would meaningfully express the gender of most elCU and MIMIC patients.
In MIMIC, the age of a patient at the time of admission can be computed by subtracting the date of birth from the date of admission. elCU stores the actual age of the patient in the patients table. HIPP A privacy regulations require to hide the exact age of patients 90 years or older at ICU admission. Therefore, when age is higher than 89 years, the string ">89" is recorded in elCU. In MIMIC, if a patient's admission age is past the 89th year, the dates are shifted randomly so that age calculates at �200 years. MIMIC-III has additional demographic data that are related to insurance, socioeconomic status and zip code. They were not considered, since most of them are not part of eICU.
In the case of laboratory observations, LOINC v2.22 of 
genderunspecijied(SCTID=394744001)
. Figure 4 : Gender expressed in SCT leads to 99% coverage. of those, the concept was empty i.e. null. Many were the ones listed as 'other ... ' the so called 'not otherwise specified' which reflects the need for further analysis and synthesis of the related disease data. Overall, the NLM SCT one-to-one and one-to-many maps covers 60.96% of the selected MIMIC-JJI admissions of cardiac patients.
Results

Demographics
Microbiology observations: In eICU, microbiology observation records consist of: sensitivity (interpretation), organism, culturesite (specimen), and antibiotic. Sensitivity in MIMIC-III uses the value set (,resistant', 'sensitive', 'intermediate', null). The corresponding value set in elCU for Interpretation is ('R', 'S', T, 'P', null).
Specimen of patients with a cardiovascular primary diagnosis were tested for one of 54 organisms in 1854741 tests, most frequently for Escherichia coli, Staphylococcus aureus, and Klebsiella Pneumonia. Organisms recorded in MIMIC-III are more granular: 309 organisms in 508696 tests of which 42 appear also in eICU, with the same three at the top in different order. The value sets of specimen (MIMIC-III) and culturesite (eICU) were mapped to SCT using the IHTSDO browser (browser.ihtsdotools.org). For 21 of 24 distinct specimen terms in eICU, suitable SCT concepts were found. This was not possible for "Sputum, Tracheal Specimen" and "Sputum, Expectorated' and "Blood, Venipuncture", cases where only post-coordinated expressions can be constructed. 93 specimen types in MIMIC-III were present in eICU, but in a more general form. For example, blood culture, a SCT concept used in eICU, can group several specimen types in MIMIC-III associated with SCT child-concepts of blood culture.
Worth noting is also that some specimen types were in the SCT procedure hierarchy. 29 antibiotics were common among the 53 listed in elCU and the 30 listed in MIMIC for 99.86% and 79.66% of the recorded observations.
4.
Discussion -Future Work for microbiology events possibly with post-coordination, validated by scaling up prior studies to both ICU databases will no doubt elicit lessons and guidance that would advance the notion of patient cohorts as first class objects.
